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THE BIO-DYNAMIC METHOD CAN PRODUCE QUANTITY TOO 
EHRENFRIED E, PFEIFFER 


The proponents of the mineral fertilizer concept, of the 
Nitrogen-Phosphate-Potash, etc., theory, point out that the min- 
erals which are removed by a crop must be replaced because the 
soil is not inexhaustible. They also say there is not enough or- 
ganic matter available to cover the needs of the soil, even if one 
were to concede that the organic concept has a proper place in 
this modern agricultural world. The mineral concept under- 
went several changes and amendments during the decades after 
J. V. Liebig originated the basic idea. It has been shown that 
trace minerals are as important as the major nutrients, N-P-K.; 
in fact, 5 lbs. of borax or 1 oz. of molybdenum per acre are as 
decisive with regard to the yield, for instance, of alfalfa, as the 
application of 120 lbs. of nitrogen or 500 lbs. of potash per acre. 
It was discovered that only the proper balance of all factors 
guarantees the full efficiency of fertilizers. The proper balance, 
which also includes soil life, organic matter, and soil structure, 
secures a soil management without losses or the need of exces- 
sive application, that is wastes or deficiencies. 

Agricultural schools, experimental stations and extension 
services all over the world emphasize the use of supplementation. 
It is true that where one-sided crops in monoculture demand 
from a soil the impossible, supplementation is necessary. En- 
tirely different, however, is the situation when a balanced sys- 
tem is applied“). In the following we shall describe the achieve- 
ments of one group of farms which has used the Bio-Dynamic 
method in a balanced, self-contained system and which has, as 
we shall see, fared very well. 

These farms have aimed at being self-supporting with re- 
gard to fertilization. The principles underlying this aim were 
simple: (a) To use on the farm only organic matter produced 
by way of manure and compost from the offal on the farm. To 
plow under fresh manure is wasteful. Recently it has been dis- 
covered that this practice increases acidity and promotes leach- 
ing. The application of raw organic wastes is spendthrift too; 
it leads to considerable losses of organic matter and nitrogen; 
it spreads diseases, especially fungus diseases, and may even 
transport toxic elements‘2). The treatment of manure and com- 


(1) Bio-Dynamics No. 57 
(2) Bio-Dynamics No. 58 








post, according to the Bio-Dynamic method, has enabled these 
farms to preserve all values and to effect the most far-reaching, 
economical and efficient use of the on-the-spot available or- 
ganic fertilizers. These farms produced just enough manure 
and compost to cover 20% of the entire agricultural surface per 
year. They were not overstocked but had just enough live- 
stock to do this; for instance, 20 head of cattle per 100 to 125 
acres of land. 


(b) Second, the crop rotation was thus organized in such 
a way that 3 years of root and grain crops were followed by at 
least 2 years of grass-clover-alfalfa cover. If a grassland man- 
agement could be achieved, it was that much easier. These farms 
about which we will report had a crop rotation of potatoes or 
sugar beets, followed by winter wheat or barley, spring wheat 
or oats, beans or peas, followed by new grass seeding. Occa- 
sionally flax was grown too, especially when the soils offered 
structural problems, for it was observed that flax improved the 
soil structure. In the region where these farms are located, 
flax was economically a good crop. 

(c) Soil structure, especially on heavy clay soils, was well 
maintained with proper cultivation, avoiding the production of 
hardpan or caked surfaces. This requires skillful cultivation 


and understanding of the properties of the soil, that is, good 
field management. The art of cultivation, unfortunately, has 
faded all over the world. 


(d) The water household is important. These farms were 
favored by nature with a high ground-water level which could 
be somewhat regulated. Also, the climate, though cool, was 
favorable in order to avoid humus losses. Dry seasons, in fact, 
gave better results than wet seasons, although in recent years 
the top yields have been in the wet years. It should never be 
forgotten that water is the limiting factor for top quantity pro- 
duction, and not fertilizers. Without water, no fertilizer will 
do any good. 


The farms we are reporting about belong to the N. V. Cul- 
tuur Maatschapij Loverendale and are located: two (T. M. and 
T. L.) on the island of Walcheren, one (PH) in the Oude Prins- 
landsche polder of the province N. Brabant in Holland. The 
latter farm is in an area of some 250 years of cultivation and 
of high soil fertility, with heavy soils, while the two other farms 
are on lighter soils with not too high a fertility level originally. 
Loverendale was founded by the late Miss Tak von Poortvliet 
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and this writer in 1926 in order to demonstrate the practicability 
of the B. D. method. Not everything went smoothly and easily; 
in fact, everything we achieved we learned the hard way. This 
writer was connected with the company as director for the first 
ten years. He laid out the policy of the company and did the 
spadework. Dr. Hans Heinze took over and has guided its 
development ever since. He performed active, on-the-spot duty 
until after the war. Today the director of the company is Mr. 
M. Steyn, whose understanding of soils and management has 
brought about the results which we report herewith. But then, 
Mr. Steyn, from local farm stock, had grown up on the farms of 
Loverendale and represents the very best peasant farmers’ tra- 
ditions. 

The following table contains a survey of yields over a 25 
year period: 


INCREASE OF YIELD OVER A 25 YEAR PERIOD 
AVERAGE YIELD PER ACRE IN BU. PER YEAR 


Type Period Period Top 
Farm of Soil Crop 1935-39 1953-60 Yield Year 


PH heavy clay wheat 47.8 57.7 69.0 1960 
TL medium heavy wheat 45.8 60.8 66.0 1960 
TM light wheat 45.8 73.7 84.4 1959,1960 
PH heavy clay oats 89.0 95.9 110.6 1960 
TM light oats 101.8 166.9 168.0 1955 
PH heavy clay barley 53.7 75.0 86.0 1959 
TM light barley 67.9 89.9 92.1 1955,1956 
PH heavy clay peas, seed 41.5 46.6 51.7 1955,1956 
TL medium heavy peas, seed 33.3 47.1 55.7 1960 
TM light peas, seed 33.38 55.2 62.2 1956 


AVERAGE YIELD PER ACRE IN SHORT TONS 


PH heavy clay sugar beets 15.0 16.8 22.0 1960 
TL medium heavy sugar beets 15.6 18.1 22.0 1960 
PH heavy clay potatoes 7.7 91 11.0 1960 


The trend of steady increase of yield over these 25 years 
of bio-dynamic management is obvious. All figures are con- 
firmed and show up in the financial status of Loverendale. 
There were fluctuations, of course; some years, because of ex- 
tremes of weather, the figures were low, but the averages still 
remained high and increased until the top level was reached. 
The remarkable phenomenon, however, is that no commercial 


3 








fertilizers were bought during this period; that the war years 
and a 14 month flooding with salt water because of the war have 
not destroyed the land. Before the farms were converted to the 
Bio-Dynamic method, the land was intensively fertilized with 
commercial fertilizers; in fact, during the first 5 years after the 
conversion, certain let-downs were unavoidable, but once the 
soils began to respond to the B. D.-treated manures and composts, 
the trend went upward. 


The last 2 years of the reported period, in many instances, 
showed the maximum yields, which can be considered high 
yields in any country of the world. For comparison we report 
top yield figures from: Manitoba, Can. for wheat — 56 bu., 
Wyoming — 50 bu., New York — 60 bu.; for barley, Manitoba 
— 75 bu., Washington — 80 bu.; for oats, Manitoba — 80-110 
bu., one, the highest, in Washington — 150 bu.; field peas, 
Manitoba — 45-65 bu. Most U.S.A. yields are considerably 
lower (all figures are bu./per acre). 

Nitrogen never was a problem on these farms because soil 
life and nitrogen fixation as well as the conservative crop rota- 
tion took care of the nitrogen supply naturally. The farms were 
typical grain and sugar beet farms, these being the main cash 
crops. Loverendale had about 300 acres of farm land; before 
the war, 21 acres of truck gardens and 214 acres of greenhouses. 
In the latter also good yields were obtained. Especially the 
greenhouses with tomatoes, cauliflower, cucumbers, grapes and 
chrysanthemums produced very well; no diseases interfered and 
no insecticides were ever needed. 


The development of Loverendale proves that there is defi- 
nitely another approach to farming besides the usual and com- 
mon mineral fertilizer concept. What we hear frequently is: 
“Well, maybe with the B. D. method you can produce quality 
but never quantity; to get yield you must use mineral fertilizer.” 
This is definitely not true, if one really knows how to handle 
soils with the B. D. method, etc., etc., as Loverendale has done it. 


We now have to investigate the conditions under which such 
high production is possible. Soil analyses 10 years ago and today 
indicate that the levels of availability (in lbs./acre) remain 
about the same. The amount of B. D.-treated farmyard manure 
applied over the last 10 year period (1951-1961) corresponds to 
two applications, each of 10 tons/acre or, in terms of nutrients, 
of about 200 lbs. of nitrogen, 160 lbs. of phosphate and 200 Ibs. 
of potash. Usually the manure was applied to the root crop, 
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either sugar beets or potatoes. The other crops of the rotation 
— two crops of wheat, barley or oats, one of peas or beans, 
3 years of mixed hay — did not receive any extra fertilizer. 
However, some compost was used from wastes and, of course, 
all vines, stubble and straw were returned to the soil. In terms 
of the textbooks of agricultural chemistry, the over-all removal 
of nutrients is estimated in the neighborhood of 540 lbs. of 
nitrogen, 262 lbs. of phosphates and 586 lbs. of potash over the 
10-year period. This would leave us with a negative balance of 
340 lbs. of nitrogen, 102 lbs. of phosphates and 386 lbs. of potash. 
For this calculation of the removal of nutrients, good averages 
of nutrient-removal have been used. 


The negative balance must come from the soil and its 
reserves. The problem of nitrogen is simple. With Bio-Dynamic 
treatment, we can count on the replacement by natural bacterial 
fixation. It has recently been discussed, in other quarters, that 
such fixation can take place with other crops too, not only with 
legumes. Our experience is that 80-120 lbs. of nitrogen per 
year can be easily fixed as long as one takes care of the soil life 
and “feeds” it with organic matter. With regard to the two 
other nutrients, we can only assume that these come from re- 
sources locked up somehow in the soil. Again, according to the 
mineral balance theory, a decline of yield should show up after 
a while, definitely not an increase. The facts reported disprove 
the validity of this concept. This means that the mineral sup- 
ply concept applies to mineralized soil under conditions as they 
exist in nutrient solution, but that organic soils behave dif- 
ferently. 


The fertilizer theory has been developed because of a concept 
gained from the behavior of plants in nutrient solutions, in closed 
vessels or systems. A living soil, however, is not a closed vessel. 
Other conditions prevail in a living soil, conditions which are evi- 
dently not present in a fertilizer nutrient solution (only) system. 
In BIO-DYNAMICS No. 57 we have already discussed the prob- 
lem of the hydroponic-nutrient solution approach. Experimen- 
tally it can be shown that even in a nutrient solution-hydroponic 
culture an entirely different growth of roots can be observed 
when organic matter in the form of stable humus is added. The 
plants then develop from two to three times as many roots, which 
enables them to make an entirely different use of the mineral 
nutrients. We learn that the utilization factor is entirely dif- 
ferent. It is here where our empirical knowledge rests for the 
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time being. Future research should make us familiar with the 
hidden reserves and the way to make these hidden reserves 
available. Are these reserves inexhaustible? Or are there con- 
ditions in which a soil sustains itself? 


In human nutrition there is a similar problem involved in 
the need for protein, for instance. It has been shown that man 
does not need 120 gr./day or — as the standard is today 70 
gr./day of protein but can get by with 40 gr./day if a proper 
amino acid balance is maintained. The present standard in the 
U.S.A. is 70 gr. or, better, 1 gr./kg. body weight, as against 
0.36 gr./kg. according to the FAO figures. One thing is sure — 
had we used the common fertilizer concept, we would have intro- 
duced (a) a wasteful practice; (b) fared economically not as 
well as Loverendale did in recent years. Another truth is very 
clear: The achievements were possible only in a diversified sys- 
tem of farming. A monoculture will always need supplies from 
the outside. However, if these supplies are organic and biologi- 
cally conditioned in order to activate the soil, even the needs and 
balance of nutrients might look entirely different. There is one 
other item noteworthy in the history of Loverendale: no insec- 
ticides or pesticides were ever needed. 


The soil analyses of these farms are also quite interesting, 


in that they prove the stability of the soils; for instance, field 
TL No. 12, 1951, rates 180 lbs./acre of potash, and 1961, 220 
lbs. of potash; 1951 — 150 lbs./acre of phosphate; 1961 — 300 
lbs. of phosphate. The nitrate level has remained steady at 
20 lbs./acre with slight fluctuation. The organic matter has 
increased on many fields from a 2.6% to a 3.4% level or more. 
Only on fields with more grain crops than usual in the rotation 
was the organic matter level lowered. The calcium level was 
high on all fields in 1961 (5600 lbs./acre), while the 1951 aver- 
age was 4000 lbs./acre and, in a few fields, 2000 lbs. No lim- 
ing was done except in 1946; after the salt water flood, an ap- 
plication of gypsum was made, which was demanded by the 
government in order to compact the soils. These had become 
spongy because of 14 months’ exposure to salt water. After the 
flood, by the way, the soils of T. L. and T. M. were completely 
barren for one year but recovered surprisingly fast. One prop- 
erty of these soils is important: as soon as they rally to the 
B. D. treatment, structural problems become easier and hard- 
pans can be avoided. This, of course, is conditioned by the proper 
cultivation methods, in which our Dutch farmers are masters. 
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Some of these soils are very heavy clay. These respond more 
slowly, but the Dutch skill does not ruin them by plowing when 
the soil is too wet. The much dreaded compaction is out of the 
question there. 

Finally, a word about quality. Loverendale produces a high 
quality of grain, so high, in fact, that the wheat can be milled 
and baked at the very place, blending winter and spring wheat 
and using a very old-fashioned stone mill. Loverendale thus 
produces a whole wheat bread which has found its place in 
Holland as high quality bread. The bakery at Loverendale pro- 
duces 7,000-10,000 loaves (@ 2 lbs.) per week. 

Unfortunately, the war has destroyed the market garden 
acreage and greenhouses. Only a small greenhouse has been 
rescued from the debris, which, however, produces year after 
year an outstanding crop of table grapes — with no diseases and 
no sprays. Also the newly planted orchard, planted after the 
salt water flood, gives clean fruit, and with no poisoning sprays 
used. 

What does all this teach us? That agriculture can be suc- 
cessful even if it is different from the orthodox fertilizer theory. 
We can imagine that this idea is not looked upon with loving 
eyes by the fertilizer industry. But then, in this age of compe- 
tition, where the farmer is hard up for survival, he has to look 
out for himself. The lesson we draw so far is that an economy 
which respects the biological laws rather than the purely chemi- 
cal concept enables a farmer to survive. It is a matter of philoso- 
phy and orientation of the mind which decides which path to 
follow. Loverendale has come through the war and its destruc- 
tion unharmed; in fact, upon recovery, it became really pro- 
ductive. Is this not a sign as to where real survival lies? Sup- 
pose we have another war — global war, atomic war: one thing 
is sure — industry will fail the farmer. Food will always be 
needed, even if a major part of humanity has been liquidated 
by then. Should we not allow the pioneers of a survival con- 
cept of the soils we trod to have a chance to demonstrate what 
to do and how it can be done? We are quite convinced that the 
biological age will replace the chemical age. There is plenty 
of opportunity for the chemical industry to make a living too, 
otherwise. 











TESTING METHODS TO MAKE QUALITY DIFFERENCES VISIBLE 
EHRENFRIED E, PFEIFFER 


Thirty years ago, in a publication, “Formative Forces in 
Crystallization”, this author published, among other things, 
three crystallization patterns obtained by mixing and crystalliz- 
ing a solution of chloride of copper with a small amount of milk. 
The crystallization pattern showed a significant change when 
raw, pasteurized or boiled milk was used as an addition. It was 
thought at the time that milk underwent changes of its protein 
quality which could not be detected by routine chemical an- 
alysis), 

Recently several papers have appeared by a research sci- 
entist of the German Federal Institute for Dairy Science, Uni- 
versity of Kiel, who used the very same method, somewhat modi- 
fied in its technique, and who demonstrated the specific changes 
in milk due to processing, heating and drying to milk powder. 

Milk is an interesting object for investigation, for its en- 
zymes, vitamins and proteins are significantly changed upon 
heating and dehydration. Not all of these changes can be de- 
tected by coarse chemical analysis, which, for instance, deter- 
mines only the total protein, carbohydrate, fat or mineral con- 
tent. Biological methods tell more about the nutritious value 
of raw vs. processed milk, but these methods, in feeding tests, 
for instance, are cumbersome and time-consuming. The sensi- 
tive crystallization method has proved its value where chemi- 
cal methods are not yet available to show finer differences with 
regard to the problem of denatured protein, so the authors of 
these three recent papers conclude ‘-».©), D. Merten, H. Lagoni 
and K.-H. Peters in the summary to the third paper report: 
“In continuance of former studies on this subject the changes in 
the appearance of crystallized copper chloride are demonstrated 
as resulting from activities in milk, milk constituents and milk 
products. It was recognized that not only some individual con- 
stituents of the milk caused typical changes o: the picture of 
copper chloride crystallizations but that such changes also were 
effected by the chemical, thermal and mechanical action in milks 
subjected to the technics of working and processing operations. 
Comparing experiments carried out with some proteins defined 
as conforming (such as albumen, globulin a.o.) resulted in very 
impressive pictures of copper chloride crystallization and give 
a hint with regard to the possibilities for analysis comprised 
within this method of research.” 
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Twenty-two different crystallization patterns were pub- 
lished, showing the differences between dried, pasteurized, ster- 
ile, condensed and homogenized milk and several dried milk 
powders produced with different dehydration processes, such as 
spray-drying at low, and drum or roller drying at high tem- 
peratures. Also other protein patterns were shown — from 
whey, sour milk, serum of sweet and sour cream, butter, fresh 
butter serum, frozen butter serum, casein, casein-pepton, albu- 
men (human), gamma-globulin, ovalbumen and lecithin-albu- 
men. It is always the crystallization pattern of chloride of 
copper which changes with the change of the biological value of 
the added proteins. The published photographs show quite spec- 
tacular, significantly different patterns. 

The method has been described in many publications ; there- 
fore we can skip the details of the technique. A bibliography of 
the literature on the subject is available at the Biochemical Re- 
search Laboratory, Spring Valley, N. Y., for interested scien- 
tists. 

Recently also the crystallographic-physical background of 
the method has been discussed by Prof. A. Neuhaus of the Uni- 
versity of Bonn, who came to the conclusion that the use of 
the chloride of copper crystallization in mixtures with protein 
solutions in a suitable technical arrangement lends itself very 
well to the description of systematic and morphological protein 
characteristics‘). 

Finally, we read a short note (but have not yet obtained the 
original paper) in “Chemical Abstracts” that the very same 
method has been used to show quality differences in meat, fish, 
vegetables and milk due to freezing, etc., versus the original raw 
state's). 

So much for the background of our present investigation. 
This study concerned two phases: (a) A review of literature 
with regard to biological changes in milk and denaturing of its 
protein. This review is to be published in “Natural Food and 
Farming’, Atlanta, Texas. (b) Rechecking with our own and 
the modified method whether the results obtained at the German 
Federal Institute of Dairy Science are comparable with material 
deriving from milk and milk products in U.S.A. This paper, in 
the following, deals mainly with the latter objective. 

We cannot deny, however, that our attention has been called 
in general to the problem of milk protein denaturing because of 
a remark in one of the papers mentioned‘2°) to a publication by 
Fink about necrosis-producing properties of heat denatured milk 
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protein“), This paper reports that rats fed with roller-heat 
dried milk powder invariably died of liver necrosis within four 
weeks. The degree of heating, the length of exposure, whether 
these heat-dried milk powders are fed exclusively or in mixtures 
with other foods, decide their necrosis-producing property. 

In the formulation of processed milk or milk powder-contain- 
ing formula, it is therefore of utmost importance to ascertain 
quickly whether these products are suitable or not. Evidently 
not only vitamins and enzymes but the amino acid composition 
of proteins can be greatly changed. Heat unstable amino acids 
are destroyed. 

Using a semi-quantitative chromatographic determination, 
which has proved to be very simple and practical in our labora- 
tory for the determination of amino acids in the urine‘), we 
obtained the following results of changes of the amino acid 
composition of raw milk as compared with skim milk, as well 
as milk gently dried at 130° F. for 30 minutes, or quickly evap- 
orated from a thin layer at 212° F. The same base milk, fresh 
from one of our B. D. farms, was always used. 


Amino Acid Content of Milk and Milk Powders in % of Protein, 


Calculated to 16 g. Nitrogen: 
Skim Milk 
Dried at Dried at Commercial Milk Powders 
Whole Skim 1300 F. 2120 F. A B c DB 


Alanine as on 823 25 Ge @8 ° 45 a4 
Arginine 44 40 37 18 41 835 44 39 
Aspartic Acid 5.5 40 3.7 28 59 53 60 58 
Cystine ie 7? : oo a 7 6 6 
Glutamic Acid 20.6 16.8 14.4 122 17.9 165 19.0 15.0 
Glycine 383 18 18 3 “is Ww “2 “ae 
*Histidine 22 i168 #1418 81 (28) «OBS | OURS 
*Leucine oo Ge tae 2’ ee Te 6lUmClw” CU 
*Lysine 88 64 57 38 59 59 58 5.4 
*Methionine i! Se SS "32 23 “a: ae 
*Phenylalanine 44 40 3.2 30 41 30 41 £3.29 
Proline 118 80 56 4.7 118 103 116 11.2 
*Threonine 55 38 87 $35 44 44 40 41 
Tyrosine a oe 22 32  €4° 42" oo 
*Valine 655 82 28 238 69 44 G8 49 


Total 92.2 70.4 60.1 44.7 842 175.4 75.2 
Crude Protein 

% on Dry Base 48.9 47.2 35.2 6 35.8 35.9 3 37.6 
*denotes essential amino acids 
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This table gives much information. Using the method de- 
termined by Fink to be the most destructive, namely, dehydra- 
tion of a thin layer on a heated metal surface, we find the great- 
est loss of amino acids as compared with the original contents 
of raw and skim milk. The four commercial milk powders, from 
four different manufacturers, show losses of amino acids of 
various degrees, but considerably less as compared with the dras- 
tic reduction caused by the objectionable heat drying method. 
We were, however, to determi) e the crude protein percentage 
with the old-fashioned chemical analysis, the so-called Kjeldahl 
determination of total nitrogen percentage multiplied with factor 
6.38, we would not discover the drastic changes of protein qual- 
ity. 

Fink points out ‘4) that lysine, arginine, histidine, aspartic 
acid and glutamic acid, but especially the sulfur-containing cys- 
tine and methionine, are heat destroyed. The two sulfur-con- 
taining, cystine and methionine, are of greatest importance, 
however, because they aid in the detoxification by the liver and 
contain, as Fink suspects, an anti-necrotic factor. Our results 
agree with those of other authors. So much for a possible bio- 
chemical approach to the problem. Now let us return to the 
crystallization test. 


Experience has shown that different dilution factors lead 
to a somewhat different crystallization pattern. It is therefore 
necessary to select that dilution and proportion of milk to chlor- 
ide of copper which gives the most promising and significant 
differences. The German authors mentioned above use the mod- 
ified Selawry method. Dr. A. Selawry, a pupil of the author 
before the war, uses a somewhat different arrangement and has 
published a very comprehensive volume on the method‘7), The 
material to be tested is dissolved in 5 ml. aqua dest. mixed with 
1 ml. of 30% CuCl,. 2H,O solution and then crystallized on 
a plate 10 cm. in diameter (in the following, called method C). 


Our own method, which we have used ever since the origin 
of the method, operates with three different proportions. 

Method A: 1 ml. milk is diluted in 9 ml. aqua dest. Of this 
dilution, 0.1 ml. is added to 10 ml. of a 5% CuCl,. 2H,0. 


Method 1/9: Of the primary dilution, 1 ml. is added to 9 ml. 
of a 5% CuCl, x H,O solution. 


Method 4/4: Of the primary dilution, 4 ml. are added to 
4 ml. of a 10% CuCl, solution. 
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We have also tried many other combinations but found 1/9 
and 4/4 most satisfactory and equivalent to method C. 


In testing milk powders, 3.32 g. were dissolved in 10 ml. 
aqua dest. to make up the “primary dilution”. 


The crystallization plate diameter with our method has 
always been 9 cm. The crystallization takes place in a 6’x6’x6/ 
cubicle on a table which is suspended free from vibration at 
84-86° F. and a relative humidity near 48-52%, depending on 
the number of plates and outside conditions. The cubicles are 
automatically temperature controlled. The humidity is adjusted 
prior to placing the plates into the cubicles. The crystallization 
takes place by way of evaporation of the solvent. This requires 
a “running in” or settling period of 12-14 hours and an actual 
crystallization period of 2 hours. During these periods, the 
cubicle must not be entered. The time element is essential for the 
production of significant patterns. In the case of milk and milk 
products, the most significant results were obtained with the 
methods 4/4 and C, less with 1/9, but still very noticeable. Meth- 
od A did not always cover the glass plates. The danger with the 
4/4 method, which gives very drastic differences, is that the 
crystal layers can become rather thick and smudged, so that 
photography is impossible. All technical details can be looked 
up in the original publication. 


When we now report the results we are fully aware that a 
description of form patterns in words is difficult and inade- 
quate. The crystallization plates are rather difficult to photo- 
graph, so that the photos used as examples here give the general 
impression but do not do complete justice to the originals. The 
experienced observer whose eye is trained to size up morphologi- 
cal form patterns has no difficulty in interpreting the findings. 
However, one does not find such experienced observers too often, 
and herein is one of the reasons the described method has not 
become popular as a routine test. It needs as much skill as read- 
ing an X-ray, or a histological slide. Not everybody takes the 
pains to learn it. 


Of the method “‘C”, we selected entire crystallograms. The 
three above-mentioned German authors published the significant 
detail. This detail appears on the borderline of the crystallo- 
gram towards the edge zone and seems to be protein specific. 
We like the pattern of the whole, which speaks quite clearly to 
the eye. 
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Of the method 4/4, we have selected a few details and pho- 
tographed them enlarged. These details also show a clear reso- 
lution. In practice, one will probably combine two methods for 
better confirmation. 

What are now our criteria with regard to the crystalline 
pattern? Seen as a whole, a normal or healthy pattern should 
produce a clear center formation with fine crystal needles spread- 
ing from the center in a radiating arrangement towards the 
edge. Most likely the focus of radiation is excentric, located 
near to the periphery. 


The fineness of the radiating crystals and the intervals be- 
tween the needles, also the degree of fern or burlap leaf-resem- 
bling pattern, or, as the mineralogist would call it, the dendrite 
formation, is a measure of quality. The greater the intervals, 
the coarser the needles, the coarser the dendrite, the more the 
radiating pattern is interrupted and shows a wavy appearance, 
the more the original protein quality and biological value have 
been damaged. Spotted or crusted crystallization especially 
points to the heat damage. Smudged, glued-together forms also 
indicate advanced damage. It is best to inspect the reproduction 
and to compare the pattern. We shall now therefore discuss the 
illustrations. 


No. 1 was made with fresh raw milk, method C. We notice 
one center, the area around it somewhat thickened but otherwise 
a fairly homogeneous spread of the radiating pattern. 


No. 2. To show the contrast, we have here the other ex- 
treme: crystallization of a badly heat-damaged milk powder. 
Many spotted areas have been caused by coagulated and de- 
natured proteins. There is no more clear radiation. The radia- 
tion does not extend to the periphery. Many crystals are glued 
together and crusted. It is noteworthy that the amino acid 
chromatogram of this particular milk powder did not reveal this 
destructive process, though it showed the reduced values com- 
pared with raw milk. The destructive pattern indicates more 
than just the denaturing of the protein. It shows the loss of 
enzymes and other biologically important factors as well. 
Method 4/4 was used here, which gives a more drastic resolu- 
tion. 


No. 3. The same milk as used for No. 1 but now brought 
to a boil and scalded twice. We still find the one center, the 
radiating pattern, but the crystal needles are frequently inter- 
rupted and lose form strength toward the periphery. 
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No. 4. The same milk as used for No. 1 but pasteurized at 
135-140° F. for 30 minutes. Most noticeable are the two centers 
and a slight loss of sharpness of the needles. This effect is due 
to a change in the crystal formation, by the way, and not to 
focusing. All photographs have been made exactly alike — 
focus, light, etc.; only in copying and printing slight changes in 
darkness have been unavoidable, but no focusing correction was 
made. The damage with pasteurizing is minimal and not any- 
where near that of boiling or scalding twice. 


No. 5. The same milk as used for No. 1 but brought to a 
boil and scalded three times. The astonishing fact is that the 
scalding three times has not produced as unclear and weakened 
a pattern as boiling and scalding twice. True, we see a change 
of pattern, but the formation looks refined as if some impuri- 
ties have been filtered out. We do not know as yet what causes 
this effect. 


No. 6. Skim milk made from the raw milk of No. 1. There 
is some change, as also the amino acid pattern shows a change, 
probably due to an incomplete separation, so that some protein 
adhered to the fat and was thus lost. 

No. 7. A skim milk powder, manufactured (A), now show- 
ing considerable differences from the fluid milk crystallizations. 
The crystal needles, though straight, are coarser and smudged. 
The interspaces are glued and not clearly separated. 


No. 8. Another milk powder (C), showing more damage to 
the protein than either one of the preceding. There is more 
incrustation, glued together and incomplete crystallization. Note 
also the crusted centers. 

All these differences of crystallization pattern point to 
changes which do not clearly show up in the chemical analysis 
but are of biological importance. 

From other publications‘s), we know, for instance, that 
lysine in spray-dried milk was not damaged but, in roller-dried 
milk powders, the deterioration ranked between 14.6 and 26.6% 
and complete destruction between 34.6 and 72.4%. 

Additional information with regard to the interpretation 
of the crystallograms can be obtained by enlarging characteris- 
tic details of crystal-needle groups. The groups which show the 
significant changes, as influenced by proteins, are chiefly near 
the periphery at the borderline between the center and the edge 
zone. The surface tension and the different concentration of 
the supernatant fluid during the evaporation phase of the crys- 


14 





No. 2. A severely heat-damaged milk powder. 
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No. 4. Same milk as No. 1; pasteurized. 
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No. 6. Same milk as No. 1; skimmed. 














No. 8. Milk powder; moderate to strong damage. 


No. 10. Same milk as No. 9; pasteurized. 
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No. 11. The least heat-damaged milk powder. 
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No. 12. A severely heat-damaged milk powder. 
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No. 14. Moderately to strongly heat-damaged milk powder. 
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No. 15. Same milk os No. 9 but skimmed. 








No. 16. Same skimmed milk as No. 10 but different method of testing. 





tallization seems to make this zone “protein specific” (Selawry, 
Neuhaus). We also find another protein specific zone which is 
nearer the main center, just where the needles begin to spread 
and separate from the center. 


The following reproductions are cut out from enlargements 
of typical zones. These zones are contained in the circular, whole 
crystallization plate pictures, but at the reduced size of the il- 
lustration they can hardly be discovered. Many finer details, 
in fact, can be found in the pattern which will become apparent 
to the trained observer. Here we have only touched on the 
problems of interpretation. 

We have selected areas from the circular disks nearer to the 
center and further away from the edge zone than the publication 
by Merten, et al (2c) presented; that is, the rectangular cuts 
show the border zone between the center and the radiating pat- 
tern. Heat damages show themselves best either in this zone 
or along the edge. 

No. 9. From raw, fresh milk. This milk came from a B.D. 
farm and was used only a few hours after milking. Old, stored 
milk would show changes. 

No. 10. Milk pasteurized at 135-140° F. for 30 minutes. 
The basic milk pattern is maintained. The interspaces are 
somewhat larger. The differences are small. Milk of different 
origin, by the way, shows fluctuation of the basic principles. 

No. 11. From milk powder. Here we still see a fairly good 
pattern of details, though the over-all picture (cf. No. 7) was 
not so satisfactory. The needle formation is clear, but the col- 
loidal influence upon it is less noticeable. In other words, heat 
damage to the proteins is present. This is the least damaged 
milk powder we had. 

No. 12. To show the contrast, we now used another milk 
powder, which shows severe heat damage. We find smudged 
centers, broken-off needles, interrupted radiation and many 
thickened incrustations. 

No. 13. Shows another milk powder with modulating dam- 
age. The needles become coarser. The interspaces do not show 
the influences of colloidal protein material. 

No. 14. A moderate to strong damage, as seen here with 
another milk powder, shows somewhat “hazy” needles, very 
little if any colloidal protein interspaces. The needles as well as 
the centers (cf. No. 8) show incrustations. 

No. 15. Raw skim milk. The needles show an undamaged 
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protein pattern, but the difference compared with No. 9 is main- 
ly due to the absence of butterfat, which has changed the sur- 
face tension during crystallization. Fat is always a disturbing 
factor in the crystallization; therefore the whole milk pattern 
cannot show that clearness of form which we find here. 

No. 16. This is from the same pasteurized milk as No, 10 
but using the other concentration, that is, of the 4/4 method. 
We obtain an entirely different formation — much more fern- 
like. The resolution of this concentration is very good — in 
fact, better than that of any other method. But when protein 
damages occur, the incrustations become so thick that it is im- 
possible to get a good photograph. We therefore had to skip the 
publication of other examples of this group. 

The purpose of this publication is only to show that quality 
differences, processing influences and heat damages can be de- 
tected with easily reproducible laboratory methods. We only 
intended to state the facts as they appear. We are fully aware 
that many more corroborative tests are needed and biochemical 
studies, especially, have to follow in order to identify the exact 
nature of the substances which have undergone damages and 
produced the reported pattern. The great variety of differences 
makes these empirical methods worth being accepted and fol- 


lowed up. 

It is my great pleasure to thank my co-workers, E. Sabarth, 
M. Vibber and L. Monges, for having carried out the technical 
part of these studies. 
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THE BEHAVIOR OF BEES UNDER THE INFLUENCE OF 
DETERRENTS DERIVED FROM THE BODY SUBSTANCE 
OF THEIR OWN SPECIES 

FLUCTUATIONS OF THE INFLUENCE IN THE YEARLY 
AND DAILY CYCLE. PROBABLE INFLUENCE OF COSMIC 
RADIATION UPON THE POISONOUS PROPERTIES OF THIS 
SUBSTANCE. 

REPORT BY HANS HEINZE ON THE INVESTIGATIONS 

OF Dr. E. HEINTZ, STRASBOURG, FRANCE* 


The investigations have to do with the proof that bees 
as well as other animals contain substances in the tissues of 
their bodies, which, duly prepared, have a deterring influence 
upon animals of the same species. As early as 1924, in his agri- 
cultural course which became the basis for the Bio-Dynamic 
method of agriculture, Rudolf Steiner mentioned the existence 
of such substances and recommended their application as an ef- 
fective means of combating insect damage to crops as well as 
the excessive increase of other animals, such as mice, rats, etc. 
In 1941, the well-known apiarist, K.v. Frisch of Munich, Ger- 
many, observed this phenomenon in fish. The skin of fish has a 
deterring influence upon fish of the same species. Dr. Heintz 
of Strasbourg, France, was able to show in tests previously pub- 
lished that such substances not only have a deterring effect, but 
are also poisonous. 

* A condensation of a scientific paper by Dr. E. Heintz, entitled ‘‘Le comporte- 
ment d’apis mellifica sous l’influence de broyats d’apis mellifica’’, published in 


Annales Biologiques T34 Fasc. 1, 2, 1958, Translat into English by Lisa D. 
Monges. 
25 





The following is a report on some of the important steps in 
Dr. Heintz’ experiments with bees. 


1. DEPENDENCE OF THE DETERRENCE UPON THE 

AMOUNT OF THE DETERRENT 

Fifteen bees were placed in a glass tube 55 cm long. The 
deterrent was put into one end of the tube. Diagram I shows 
that the deterrence of the fifteen bees through 1 gr. of the de- 
terrent amounted to 18 cm (the shifting of the center of gravity 
of the small swarm was measured), through 1/10 gr. it amount- 
ed to 5 cm. The bees did not come into direct contact with the 
deterrent, which was separated from them by a screen. The 
substance had been obtained through crushing anesthetized bees 


in a mortar and the subsequent drying of the residues. 
LOGARITHM OF THE WEIGHT OF THE DETERRENT 
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DIAGRAM I 


Repelling Effect of the Deterrent 
of the Honey Bee Upon the Honey Bee. 

2. THE POISONOUS EFFECT OF THE DETERRENT 

Sixteen bees were placed into each of six Erlemeyer flasks 
into which was then put the residue of 0, 4, 6, 8, and 10 bees 
prepared according to the above procedure. The bees, which 
were kept in the flasks without food, died after a few hours. 
The life span of all sixteen bees in the various vessels was care- 
fully recorded. The result of such an experiment is shown in 
Diagram II. Without addition of the deterrent the first bee 
died after 314 hours, the last one after 5 hours. With the addi- 
tion of the deterrent from 10 bees the first one died after a few 
minutes, the last one after less than 2 hours, that is to say, they 
died much faster. In evaluating the test, the mean time was 
considered determinative, i.e., the values MA, MB, MC, MD, 
ME when the 8th bee died. Since further experiments showed 
that the life span of the bees of the comparative test without 
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addition of residue was irregular in the course of the year, the 
average life span of the corresponding test was related to the 
average life span of the simultaneous comparative test. The 
result of the test with the deterrent from 10 bees was as follows: 


MA - ME 4.40 h - 1.06 h 3.34 





MA 4.40 h 


The temperature was kept constant at 22° C for all tests. 





A}. 


DIAGRAM II 


The Poisonous Effect of the Deterrent of the Honey Bee 
Upon the Honey Bee. 





Dead Bees 











38. SPECIFIC EFFECT OF THE BEE RESIDUES 

A similar test with bees in Erlemeyer flasks to which were 
added the residues of bees, ants, and potato beetles showed that 
only the residues of bees had an effect upon the life span of the 
test bees. Diagram III shows distinctly that the life span of 
the bees in the flask to which no residue was added and the 
life span of the bees in the flasks to which were added ant and 
potato beetle residues was the same, whereas in the flask with 
the added bee-residues life was shortened, as in previous tests. 

Conversely, tests with other insects proved that residues 
of the same species have a deterring and life-restricting effect, 
for instance in the case of the corn weevil or meal worm, 
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DIAGRAM III 


Proof of the Specific Effect of the Deterrent from Honey Bees, 
in Contrast to the Effect of the Deterrent from Other Insects. 


4. DEPENDENCE OF THE DETERRENT AND TOXIC 
EFFECTS UPON THE QUANTITIES OF THE 
DETERRENT USED 
Diagram IV shows the deterring effect of bee residues with 

tests carried out under conditions similar to those described in 

section 1 with the exception that smaller amounts of the de- 

terring substance were used. It becomes evident that here a 

reversal of the effect takes place. With larger amounts of the 

deterrent, rejection takes place, with smaller amounts, attraction 
of the little swarms of bees in the test tube. In order to make 
the curves more distinct also for the smaller amounts of sub- 
stance, the logarithm of the weight has been chosen as measur- 
ing rod. Thus the following weights correspond to one another: 


Weight in grams Logarithm of the weight 
1 gr. 0 
0.1 gr. —l1 
0.01 gr. —2 


In this test, whole bees were not used but only the muscles, the 
residues of which are especially effective. 
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DIAGRAM IV 


Attracting and Rejecting Effect of the 
Deterrent from Muscles of the Honey Bee. 


5. DEPENDENCE OF THE EFFECT OF THE 

DETERRENT UPON THE YEAR’S COURSE 

It was observed in 1954 that the toxic effect of the bee 
residues was very strong from May to July, much weaker in 
September, and from then on continued to decrease. During the 
following three years exact measurements with the test arrange- 
ment described in section 2 were carried out. In every instance, 
10 bees were taken from the same beehive and the preparation 
of the deterrent started at 9:30 A. M. The residues were dried 
for two days at 22° C and then ground to powder. This powder 
was placed with 16 bees in the Erlemeyer flask, also at 9:30 
A. M. In every instance, the average life span (see section 2) 
was brought into relationship to the average life span of the 
bees in a comparative test which, without addition of the de- 
terrent, was begun at the same hour. 

In comparison with the control bees (see upper curve in 
Diagram V) the effect of the deterrent was reduced from a 
shortening of life of 80% to zero in October, and in November it 
even showed a prolongation of life of more than 20%. In other 
words the bees lived longer in the flask with deterrent than 
in the flask without it. These tests were continued in 1955 and 
1956 and showed the same results. Maximum life-shortening 
effect of the additive in May and June, maximum life-prolonging 
effect in November and December. Thus there is evident a dis- 
tinctly recognizable dependence of the effect of the deterrent 
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195% 1955 1956 
Diagram V 
Upper Curve: Seasonal Fluctuations of the 
Effect of the Deterrent from 10 Honey Bees. 
Lower Curve: Average Life Span of 16 Bees 
in a Glass Flask in the Course of a Year. 

upon the date of the experiment, i.e. upon the course of the year. 
We repeat that the upper curve of Diagram V represents the 
relative shortening or prolonging of life of the bees under the 
influence of the deterrent as compared with bees in the parallel 
experiment without the added deterrent. 

Interesting also is the lower curve of Diagram V which 
represents the average life span of the bees in the comparative 
test flask during the course of the year. Here, too, a yearly 
rhythm becomes manifest with a maximum in May and June, 
a minimum in November. The result is the very opposite of 
the life span in a beehive which is much greater in the winter 
than in the summer. 

6. DEPENDENCE OF THE EFFECT UPON THE COURSE 

OF THE DAY 

In order to check the dependence of the effect of the de- 
terrent upon the course of the day, two series of comparative 
tests were carried out between November 16 and 30, 1955, and 
between April 30 and May 22, 1956; that is to say, during the 
times when this effect had produced a maximum of life pro- 
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longation and life shortening, respectively, in the experiments 
that had been started at 9:30 A. M. For each experimental 
series the deterring substance of 100 bees was produced and 
divided into 10 parts, which was then used in 10 experiments 
during the course of one day. Diagram VI shows that a dis- 
tinctly perceptible day rhythm resulted. In November, the max- 
imum of life-prolongation occurred in the early afternoon hours, 
in May in the early morning hours. The maximum of life- 
shortening occurred in November in the early morning hours, 
in May, in the first hours of the afternoon. Thus the course of 
the experiment during a day was similar to that during a year. 
The points in the diagram do not indicate the hour of the experi- 
ment’s beginning, but the moment of the death of the 8th bee. 
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DIAGRAM VI 


Effect of the Same Deterrent at Different Hours 
of the Day at Two Periods of the Year. 


7. RELATION OF THE EFFECT OF THE DETERRENT 

TO SCREENING OFF WITH LEAD 

The dependence of the deterrent’s effect on the course of 
the year and of the day, as also the dependence of the life span 
of the control bees, permitted the assumption that the sun exer- 
cises a definite influence. Screening off with cardboard and 
carrying out the experiment in a dark room showed, however, 
no changes. On the other hand, screening off with lead, 8-12 
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mm thick (according to the season), caused the complete dis- 
appearance of the effect of the deterrent. The same happened 
when an iron screen, 4.5 cm thick, was used. Under these con- 
ditions the day rhythm described in section 6 completely dis- 
appeared. These results corroborated the hypothesis that the 
effect of the deterrent is connected with the activity of the sun. 
The experiments thus confirmed Rudolf Steiner’s indications 
when he stated in 1924, that the effect of the deterrent depends 
upon the seasons of the year and the hours of the day. Since 
these results were so surprising, the experiments were repeated 
by other scientists prior to their publication. 
a * oe 


Because of lack of space we could only present brief ex- 
cerpts from the comprehensive publications. The determination 
of the margins of error gives assurance of the complete accuracy 
of the results reported. In order to round out the picture, we 
here quote Dr. Heintz’ own summary at the end of his paper: 


SUMMARY 


“Within the framework of our investigation of substances 
contained in animal tissues which have a deterring or toxic 
effect upon animals of the same species, we have carried out 
specific investigation of the behavior of bees under the influence 
of powdered bee residues. The investigation, as far as it con- 
cerns the first part of this work, has led to the following results: 


“1. The powdered bee residue has a deterring effect. The 
effect incveases lineally with the logarithm of the equilibrium 
of the employed stimulus. The deterring effect, however, be- 
comes active only with large amounts of crushed bees. With 
smaller amounts the reverse effect results; the crushed bees 
have an attracting effect, with a maximum of the power of at- 
traction. 

“2. The powdered bee residue is poisonous for bees. The 
substance shortens the average life span of the test bees in 
ratio with the average life span of the control bees. The toxic 
quality increases with the amount of the substance used. With 
small amounts of the substance the opposite effect occurs. The 
average life span of the test bees is prolonged. 


“3. The rejective, poisonous substance is contained in the 
muscles of the bee. The muscle-free parts of the bee have no 
effect whatsoever. 


32 





“4. The active substance contained in the muscles is a 
volatile substance. Opposite effects with larger or smaller 
amounts of outstreaming gas. 

“5. The active substance seems to have a specific influ- 
ence upon bees. 

“6. The toxic effect is variable according to the season. 
It is strongest in May and weakest from the 27th to the 29th of 
November. This seems to be connected with the fact that, firstly, 
the sensitivity of the bees in regard to the substance and, sec- 
ondly, the amount of it that is produced change in the course 
of the year. The sensitivity in regard to the substance, and also 
its production, are at their highest in May and at their lowest 
6 months later, in November. 

“7, The effect of the substance is subject to a strong 
hour-to-hour rhythm; its night action is the opposite of its day 
action. The strongest effect takes place in the day between 1 and 
2 P. M.; the weakest effect occurs at night between 1 and 2 A.M. 

“The experiments described in the second section of the 
present work have led to the following results: 

“1. The visible fraction of the ultraviolet and infrared 
borderline of sunlight exert no influence upon the toxicity of the 
bee residue-powder for bees. 

“2. Lead chambers change the toxicity of the bee residue- 
powder according to their thickness. With walls of more than 
1 cm thickness the effect is almost completely eliminated. The 
seasonal rhythm seems and the hour-to-hour rhythm is, com- 
pletely ineffective. No doubt we are dealing here with an 
exogenous factor which is absorbed by the lead. 

“3. An iron chamber with a wall thickness of 4.5 cm also 
makes the hour-to-hour rhythm ineffective. This fact corrobo- 
rates the hypothesis postulated above and shows that we are 
probably concerned with the influence of a component part 
of cosmic radiation.” 











"YOU NAME IT" 
HELEN PHILBRICK 


We feel this little report of experiences, practical and per- 
sonal, is “must” reading for our scientific as well as gardening 
readers. In lieu of a title, Mrs. Philbrick wrote us the above. We 
couldn’t do it. Then we recalled an artist friend who used to 
leave many of his best paintings untitled. Somehow, the idea 
behind that practice seemed to apply here. 

Ep, B. D. 

Not long ago someone showed us a pot of African Violets — 
plastic ones — and said, “See my new plant! This doesn’t have 
to be watered or fed, and it always looks just the same.” 

This was such a shocking experience that I am still gasping! 
It has still more vicious ramifications: plastic flowers now are 
intermingled with real blossoms in bouquets in hotels and shops 
and restaurants. Worse than that, the plastic flowers are made 
to look so perfect that one can hardly tell that they are not real, 
with the result that one passes by real flowers, thinking they 
may be artificial. 

For people who really care about Nature and who love the 
Earth as their Mother and who reverence Life in all its forms, 


this is an intolerable situation — (not that man can learn enough 
cleverness to simulate Nature, but) that people can become so 
blind to the presence of Life that they cannot evaluate the 
difference between the real and the artificial. 


Certain blind spots have crept into our thinking so imper- 
ceptibly that it seems high time now for someone to point them 
out tous. These are not big issues which the public press would 
consider important, but they are intimate relationships in the 
realm of living things, the kind of things one thinks about while 
working in a bio-dynamic garden. 

Most bio-dynamic gardeners try to be peaceable people who 
go about their work with intensity of belief, but with complete 
permissiveness as far as the other fellow is concerned. It is our 
firm belief that the other fellow should be left completely free to 
make his own discoveries and to learn at his own rate of speed. 
If he pays close heed, he will inevitably learn his own lessons. 
No gardener can learn life’s lessons by any one else’s experience 
and one would not try to stop another even if he were 
making serious mistakes unless he asked directly for help and 
advice. These are strong convictions underlying the practice of 
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bio-dynamics. If people ask for information, we never withhold 
it. But we never force them to follow the information unless 
they want to. Similarly, one could explain over and over again 
the difference between living things and artificial imitations, 
but people really have to make the discovery for themselves, and 
then they really know. 


Once in awhile it seems to be necessary to explain that this 
kind of permissive teaching is part of bio-dynamics, otherwise 
it looks as though bio-dynamic gardeners are not trying very 
hard to “sell” their method. No one could have more intense 
devotion or more sense of urgency to convert everyone to the 
benefits of bio-dynamic gardening than bio-dynamists them- 
selves. But they are equally convinced that people must learn 
the benefits for themselves. 


We often think, “It would be so much easier to say ‘You 
must use bio-dynamic preparations when you build a compost 
heap. They make it so much better.’” But most backyard gar- 
deners would immediately rebel. Instead, we take the apparent- 
ly roundabout way of explaining the advantages, and perhaps 
producing a batch of high quality bio-dynamic vegetables as 
proof, all the while allowing people the freedom to choose 


whether they will accept the method or not. Of course, we are 
sure that once they perceive the difference, and the excellence 
of bio-dynamic produce, they will choose the B-D method, and 
will follow it with enthusiasm. 


We have a strong feeling about this because we decided 
many years ago that we would follow the bio-dynamic method, 
but we would not bother to use the preparations. They seemed 
strange, unfamiliar and we thought they were such small 
amounts that they couldn’t add very much. But then we learned 
about the Homeopathic Principle: that the more minute the 
quantity is — one hundred parts per million, or even ten parts 
per million —- the more potent the force of the substance is. This 
is not theoretical at all. And as soon as our education was suf- 
ficiently advanced, we learned that it has been proven over and 
over again in many different substances. After we had mas- 
tered this information, we saw the reason for using bio-dynamic 
preparations in small quantities in compost heaps. We learned 
that we were working with processes of Life, with live sub- 
stances at work in the compost. But we had to learn this for 
ourselves in order to be convinced. There were always patient, 
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friendly leaders to guide our learning without pushing us be- 
yond our speed of development. 

For the sake of other people who may also be groping along 
these unfamiliar paths of learning, I believe we should stop once 
in awhile and consider these processes. 

I want to say another word here about our unwillingness 
as human beings to try new things, even though we know they 
may bring great benefits. 


For many years we read in bio-dynamic books about the use 
of raised beds in the vegetable garden. We learned the theory 
that there is greater growth activity on the raised surface of 
such beds. Did we try it? No. We preferred to follow the old 
way we had always followed. 


Then one day we decided to make a special effort to try 
doing some things differently, just to see what would happen. 
Why should one always mow a lawn in straight rows? Some 
curves and meanders made the mowing more interesting and a 
little more fun. Some new and different foods were interesting 
and attractive and added a new dimension to the old standbys. 
Perhaps one could even try raised beds in the bio-dynamic gar- 
den. 

After we had tried it, we wondered how we had ever worked 
by any other plan. There are so many advantages offered by 
raised beds: quicker access after rain, earlier planting in spring, 
no necessity for complicated stakes and string for spring plant- 
ing and so on. I do not intend here to write in detail about the 
techniques of using raised beds because I want instead to em- 
phasize the importance of being able to change one’s thought 
processes enough to learn a new technique. I want to point out 
that there are many influences abroad in the world today which 
tend to harden our thought processes, to keep us rigid and hide- 
bound and unable to be flexible in our thinking. The same qual- 
ity of loyalty or doggedness which makes us faithful and depend- ~ 
able and solid citizens, may at the same time prevent our learn- 
ing the benefits of change and improvement — and may also 
dim our perception to subtle differences. 

The many advantages in our newly-learned practice of 
raised bio-dynamic vegetable beds far outweigh the old ways of 
raising vegetables, and we were the losers for many years when 
we chose to follow the old pattern. But we were the losers prin- 
cipally because we were not flexible enough in our thinking 
to be willing to change. 
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Does this sound as though we might rush off at some tan- 
gent in a frantic effort to be modern and progressive? I doubt 
that there is much danger of that as long as one remembers that 
the one central factor of bio-dynamics is a respect and rever- 
ence for Life and Living-ness. 

When we put respect for Life in the center of our thinking, 
we make ourselves the allies of creative Nature in all of her 
processes. Such respect for Life in our surroundings insures 
our care for the living creatures of the soil and the air and the 
water. In the backyard, if one looks for the evidences of this 
Life, one learns to observe tremendously absorbing details of the 
interrelationships between growing plants and birds, animals 
and insects. The whole world in its breadth and from time 
immemorial is revealed as a sphere of wonder and vitality and 
constant excitement — and with such a world to enjoy and savor, 
wio wants to be bothered with a potful of plastic African Violets! 
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